Background: Epilepsy is the most common pediatric neurological disorder which alters the conscious, behavior, motor activity, and autonomy function leads to compromised quality of life (QoL) in children. Objective: The aim is to assess the QoL, and to evaluate the influence of demographic and clinical factors on QoL in children with epilepsy. Materials and Methods: This is a cross-sectional study conducted over 1 year from October 2013 to September 2014. Baseline demographic characteristics and other details were collected from patient case data and through a semi-structured interview during their recruitment into the present investigation. The child version of TNO-AZL Children's QoL questionnaire was administered by the trained research coordinator to collect data from and about the study subjects. Statistical Analysis: ANOVA and student t-test were performed for the statistical analysis. The data analysis was performed using Graph pad instat 3.0.10.0. Results: The educational status, socioeconomic status, and maternal education were the demographic characters that significantly affected the QoL of study subjects. Type of seizures, early childhood history of seizures, duration of therapy and duration of epilepsy were the most important clinical characteristics that could significantly affect the QoL of study subjects. Conclusion: Further QoL studies and interventional programs may be conducted to improve the QoL and to individualize management in rural resident children with epilepsy.
INTRODUCTION
Childhood epilepsy is an elevated hazard for poor psychological outcomes and impacts on quality of life (QoL) of children but also has a great sway on family functioning. [1, 2] Children being the high-risk group and in crucial development period during which many cognitive and social skills have to be learned QoL is a significant health outcome to assess children with epilepsy. [1] Not many studies are done on the QoL of epileptic children from Indian sub-continent, especially in South Indian resource-limited settings. [3] Moreover, up to our knowledge, this is the first published study on QoL of epileptic children, those who are in Anantapur district of Andhra Pradesh (a rural part of South India). Hence, our objective was framed to evaluate the QoL among children with epilepsy attending outpatient department in a rural secondary care referral hospital. The primary aim was to assess the QoL and to evaluate the influence of demographic and clinical characteristics on QoL of children with epilepsy.
The ethical approval was obtained from the institutional review board. Informed written consent was obtained from the parents or caregivers of study subjects with clarification about study purpose and protocol before included into the study. Further study subjects were also informed about the study through oral communication to make the interview more efficient.
Data collection
The data were collected through various procedures such as direct interview to patients or their parents or caretakers and also by referring to the patient case record. Demographics were acquired through semistructured interview and the clinical profiles such as the age of onset, type of seizures, duration of therapy, seizure frequency, etiology of seizures, and history of early childhood seizures was obtained from case records. The QOL questionnaire was administered directly to the subjects by the trained research coordinator to collect data from the study subjects.
The research coordinator helped the study subjects for the completion of QoL questionnaire by clarifying their doubts and queries, to avoid the misunderstanding of the items.
Instrument
The child version of TNO-AZL Children's QoL (TACQOL) was used to estimate the QoL. It is known as the Netherland organization for applied scientific research academic medical center (TNO-AZL) this child version of TACQOL is meant for children aging 6-15 years, which hardly takes 15 min for completion.
It includes seven domains such as physical, motor, autonomy functioning, social, cognitive functioning, positive and negative emotions. It comprises a total of 56 questions or items with eight questions in each domain with three options, that is, never, occasionally and often. For the options occasionally and often, again provided with sub options fine, not so good, quite bad and bad. The score ranges from 0 to 4. The scores are given to the combination of answers from options and sub options where four indicates a higher QOL and zero indicates the least QoL. [4, 5] In the domains related to positive emotions and negative emotions, each item includes a single question with three options. The answers coded in such a way that zero indicates lower QOL and two indicate higher QOL. [4, 5] The questionnaire used in this study was translated into Telugu (regional language) by both medical and nonmedical experts. Further, the translated version of the questionnaire was retranslated into English to ensure the exact meaning of the original version. Cronbach alpha was calculated to ensure the internal consistency and reliability for the translated version of the questionnaire.
RESULTS
A total of 60 subjects were approached for the present study, of them only 52 subjects were satisfied the inclusion criteria of the present study. Thus, they were enrolled and interviewed.
The baseline demographic characteristics of the study population are given in Table 1 . The present study comprises more than 65% of male subjects. The age group was more or less equally distributed between 6-10 and 11-15 years. The largest portion of present study subjects was from the rural background and belongs to Class V socioeconomic class [6] (48%). Moreover, we are not able to find out or recruit not even a single subject under Class I and II socioeconomic status at the present study site. On an around 70% of the present study population has at least minimum level of the educational background, although still, 28.8% of subjects are not going to school. In addition, maternal education was found to be very less, only 17.3% was found to be literates.
The most common type of seizure was found to be generalized tonic-clonic seizure (51.8%). Further history of early childhood seizures was somewhat low (38.4%). The seizure episodes for the past 6 months was found to be positive for almost all the subjects, where 61.5% of subjects had one to two episodes of seizure and 7.6% of subjects had more than or equal to five episodes. Age of onset of seizure varies from months to years. The most frequent age of onset was found to be 6-10 years (48.07%). Most of our study subjects are suffering from epilepsy for the duration of a minimum of 1 year and some even up to 5 years (65.3%). We also found that certain study subjects are suffering from epilepsy for more than or equal to 5 years (17.3%). The precipitating factors such as fever, excitation, central nervous system infection, sleep deprivation, and head trauma. (The factors which induce or stimulate the episodes of seizure) was found to be positive for 63.4% of subjects. 92.3% of the study subjects are undergoing antiepileptic monotherapy and rest with dual antiepileptic therapy. The whole clinical characteristics are detailed in Table 2 .
The overall QoL questionnaire, reliability coefficient was 0.57. The relationship between patients' demographic characteristics and total QoL has been established in this study, which is shown in Table 3 . Our study results imply that the gender variation and age of the study subjects does not found to have a strong relationship (P > 0.05) to the total QoL.
However, other characters such as maternal education and socioeconomic status were found to have a significant relationship, more interestingly we also found that educational status of the study subjects was found to have a significant relationship to overall QoL (P < 0.05).
Among the clinical characteristics tested, types of seizures, history of seizures, duration of therapy and duration of epilepsy were found to have a strong and significant relationship between total QoL. The details are depicted in Table 4 .
The association between various domains of QoL to demographic and clinical characteristics has been tested, and they were illustrated in Tables 5 and 6 , respectively. Same as like overall QoL QoL even the individual domains of QoL does not have any association for age difference and gender variations. The educational status shows a significant difference for only one domain (negative emotional), where it was found that school dropouts among the study subjects have a lesser QoL (8.6 ± 2.50) than those who had a secondary education (11.75 ± 2.52). The socioeconomic status has a significant association with the domains including motor and negative emotion, where Class The maternal education was found to have a high level of association in more than three individual domains.
It shows much impact on the social, autonomy, motor, and physical domains of QoL of subjects. The mean scores of the subjects whose parents are literates for social, autonomy, motor, and physical domains were 26.77 ± 4.02, 27.80 ± 3.10, 30.88 ± 1.05, and 28.62 ± 3.38, respectively.
Type of seizures was found to have a great association in three individual domains namely physical, social, and cognition domains of QoL of subjects. Subjects with generalized tonic-clonic seizures have the lesser mean scores for physical, social, and cognition domains, respectively (24.77 ± 4.11, 22.64 ± 3.88, and 23.48 ± 4.09).
History of early childhood seizures was found to have a great association in only autonomy domain of QoL of subjects and Subjects with no history of early childhood seizures have good autonomy function with high mean scores (26.6 ± 3.82). Seizure frequency shows an impact on only one domain of QoL (cognition). The subjects with seizure frequency of more than or equal to five episodes in 6 months have lesser cognition mean scores (19.25 ± 2.63). Age of onset of seizures shows an impact on the social functioning of subjects. Subjects in whom seizure onset from 0-1 to 11-15 years have better mean scores for the social domain (25.7 ± 3.76, 25.5 ± 0.70, respectively). Duration of therapy and duration of epilepsy was found to affect the domains such as social and motor domains. In subjects who are on medications for more than 12 months were found to have lesser mean scores for the social domain (25.6 ± 3.92). In subjects who suffered seizures for <1 year have good mean scores in both motor and social domains. (30.2 ± 2.68, 27.6 ± 3.84, respectively). Precipitating factors and number of drugs (monotherapy or dual therapy) used affect neither the overall QoL nor the individual domains of QoL of the children.
DISCUSSION
Our work aimed to assess the QoL and to study the relationship between demographic and clinical characteristics to the QoL of study subjects with epilepsy within the age group of 6-15 years. To the best of our knowledge, this is the first study published on the QoL of children with epilepsy residing in the rural part of Southern India.
Shetty et al. and Ohaeri et al. found a negative association between increasing age and QOL scores of bodily pains, emotional well-being, and memory and language domains. [7, 8] It was further confirmed by Taylor et al. and Nagarathnam et al. where they established the fact that negative or nil association to age group and QoL. [2, 9] These results are coinciding with our study results that we too did not find any significant association to any of the individual domains of QOL and also to the overall QOL.
In almost all of the chronic diseases, gender variation plays a major role in the QoL difference between males and females. [10, 11] Some of the already published literature reveals that females are found to have lesser QoL than males. [7, 12] Nabukenya et al. found that females are significantly associated with better HRQOL. [13] Further studies also reported, no significant difference was found in the QoL with regard to gender. [2, 9, 14] This wide variation in results might be due to differences in living conditions and regional difference like urban or rural which needs to be evaluated further. However, we did not find any kind of difference in the QoL between boys and girls.
Same as like other studies which are previously published in this area, we also established the fact that there is a significant association between levels of education and QoL. [15] An interesting finding here is that educational level has a high-level impact on negative emotional feelings.
Better QoL is observed in the higher socioeconomic group. [14, 16] In the present investigation, we found a better QoL in individual domains like motor functions and negative emotions and also in the overall QoL among Class III level of socioeconomic status. This might be due to lack of study sample from higher level socioeconomic statuses such as Class I and II at the present study site; hence, it is a resource limited settings.
We can observe that maternal literacy was found to have a positive association with overall QoL and even to the various individual domains. These results are most commonly seen in plenty of literature which is reported from the Indian subcontinent. [1, 14, 17] The present study found that type of seizures has a significant association with overall QoL and affects physical, social, and cognition domains. Previous studies have the mixed opinions on this concept. Monir et al. explained that patients with generalized seizures had highly significant low scores of all functioning domains of HRQOL including overall QoL. [18] Shetty et al. found that patients with simple partial seizures had the lowest overall QoL followed by GTCS and patients with CPS have the better overall QoL scores. [7] Arya et al. also found that children with generalized seizures were scored better but compromised in attention.
[3] But Nadkarni et al. reported impaired QoL in children with focal seizures. [14] We found that study subjects with GTCS have very low mean scores and followed by CPS and SPS. The subjects with unclassified seizures found to have a higher QoL, but it may not provide a valid point because only three subjects were identified and evaluated. In addition, we also found early childhood history of seizures affects the autonomy functioning and total QoL in subjects.
Seizure frequency was found to affect negatively on the cognitive domain and no association to the overall QoL of study subjects. It shows higher episodes of seizure will have a lower QoL score on cognitive domain. This is in contrast with the reports from other studies, for instance, Thomas et al. and Shakir and AlAsadi reported a negative association between seizure frequency to the overall QoL. [15, 19] Apart from the overall QoL, specific dimensions of QoL such as physical, emotional, social well-being, and psychological function also reported having a negative association with seizure frequency. [13, 20] Study subjects with seizures starting at a young age of 1-5 years have its impact on social domain. Duration of therapy was found to have an impact on QoL in a negative manner; similar kind of results was observed by us, which implies that drug-related problems such as adverse drug reactions, patient noncompliance, and drug interactions may be the contributors. [13, 14, 18] Duration of epilepsy is also a noteworthy contributor to QoL in this study, similar to other existing evidence. [7, 15] Precipitating factors are another contributor found to have an impact on QOL but unfortunately our results could not able to establish it.
In general concept, dual therapy or polytherapy is associated with lesser QoL in epilepsy. [13, 19] Whereas, our results failed to show the difference in the QoL between mono and dual therapy, which could be due to the age difference between the present study and the studies which were published previously.
CONCLUSION
The present study concluded that QoL also depends on demographic and clinical characteristics of patients. The lower level of QoL is the most common feature of present study subjects. Thus, it is suggested that QoL must be assessed at frequent intervals of time, to each and every individual patient to provide better patient care and monitoring. A Further QoL studies and interventional programs should be conducted to improve the QoL and to individualize patient therapy.
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